
ADF&G TECHNICAL DATA REPORT NO. 3 STATE OF ALASKA 
(Limited Distribution) William A. Egan, Governor 

1969 BR I STOL BAY SOCKEYE SALMON SMOLT STUD IES 

Edited by: 
Michael  L McCurdy 

ALASKA DEPARTMENT OF F l SH AND GAME 
Subport Building, Juneau, Alaska 99801 



ADF&G TECHNICAL DATA REPORTS 

This se r ies  o f  repo r t s  i s  designed t o  f a c i l i t a t e  prompt 
r e p o r t i n g  of data from s tud ies  conducted by the  Alaska 
Department of F ish and Game, e s p e c i a l l y  s tud ies  which 
may be o f  d i r e c t  and imnediate i n t e r e s t  t o  s c i e n t i s t s  
o f  o the r  agencies. 

The pr imary purpose of these repo r t s  i s  p resenta t ion  of 
data. Desc r ip t i on  of programs and data c o l l e c t i o n  methods 
i s  inc luded o n l y  t o  the  ex ten t  requ i red  f o r  i n t e r p r e t a t i o n  
o f  the  data. Ana lys is  i s  genera l l y  1  i m i  t ed  t o  t h a t  neces- 
sary  f o r  c l a r i f i c a t i o n  o f  data c o l l e c t i o n  methods and 
i n t e r p r e t a t i o n  o f  t he  bas ic  data. No attempt i s  made i n  
these r e p o r t s  t o  present  ana lys i s  o f  t he  data r e l a t i v e  t o  
i t s  u l t i m a t e  o r  intended use. 
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1969 KVICHAK RIVER SOCKEYE SALMON 

Michael L .  McCurdy , Fisheries Biologist, Author 
Robert D.  Paulus, Research Project Leader 

Alaska Department of Fish and Game 
Division of Commercial Fisheries 

2 12 Ea s t  International Airport Road 
Anchorage, Alaska 99502 

ABSTRACT 

The 1969 season is the sixteenth year that  a n  index has  been obtained 
on the sockeye salmon smolt migrating down the Kvichak River. The index is 
used for forecasting age  composition of adult returns,  and to evaluate smolt 
production from various escapement leve ls .  The index was  obtained in  the 
same manner a s  in  pas t  years .  

A total expanded 24-hour index of 1 ,135,344 smolt was obtained of 
which 52.3 percent was Age I and 47.7 percent was Age 11. The contributing 
brood years were 1966 and 1967. Index catches  began on May 23 and they 
ended on June 18 .  The largest  catches  occurred from May 30 to June 3. 

Age I smolt were larger than average while Age I1 smolt were some- 
what below average. 

Water temperatures which are believed to be a factor affecting peak 
outmigration were lower than any previously recorded for the project. 

Another s i te  a t  the lower end of Kaskanak Flats (Site 5) was again 
fished in  1969 to  evaluate the index net catch.  For th i s  purpose a new metal 
fyke trap was used. 

New sonar equipment will be used during the 1970 season  for the first 
t i m e  for the purpose of obtaining a total outmigration estimate.  

l~' This investigation was  financed by the Commercial Fisheries Research 
and Development A c t  (PL 88-309) for the period commencing July 1 , 19 6 6 
under sub-project 5-5-R-1, Contract No. 14-17-0007-374. 



A pilot smolt distribution study was  conducted to determine i f  there 
was any sorting of smolt by age group, or a non-random route selection in a 
river cross-section.  Catches were small due to  lack of fish and area covered 
by the capture gear. Due to  these small catches  the only conclusion reached 
was  that  smolt utilize primarily the area of maximum velocity in a stream cross-  
section.  

INTRODUCTION 

This was the sixteenth consecutive year an index has  been obtained 
on relative abundance of sockeye salmon (Oncorhynchus nerka) smolt leaving 
Iliamna Lake. Information obtained from these indices is used to  predict 
magnitude and age  composition of adult returns to the Kvichak River. This 
data is a l so  used to  evaluate smolt production from various leve ls  of adult  
escapement.  

The indices , however, have proven to be unreliable a s  a source of 
information from which to predict adult  sockeye returns to the Kvichak. 
Factors producing this  unreliability are  smolt which migrate beneath the 
i c e  from lake break-up, irregular river bottom contour, two channels a t  the 
operations s i t e ,  and annual variations in water level ,  turbidity, and light 
intensity.  The l a s t  factor influences the amount of net avoidance exhibited 
by the smolt. 

The index project h a s ,  however, provided some information on popu- 
lat ion dynamics of the Iliamna Lake system sockeye and its continuation is 
necessi ta ted by need of comparative annual da ta .  

A federally funded program, using funds from the Commercial Fisheries 
Research and Development Act (P. L .  88-309) , was initiated in  1965 to  improve 
the index or obtain an  outmigration estimate.  A brief discussion of this  pro- 
gram will be presented in the Total Smolt Outmigration Estimate section of th i s  
report. 

CONTINUATION OF THE INDEX PROJECT 

Methods and Procedures 

This year ,  a s  in  a l l  pas t  years ,  a standard 4 foot x 4 foot fyke net  was 
fished in the same location (Figure 1) and a t  the same depth. The standard 
fishing depth i s  3.8 feet .  Fyke net fishing began on May 23 and ended on June 
18.  Twenty-four hour sampling began on May 25. A l l  fishing lo s t  was due to 





i c e ,  a lgae ,  high winds and detri tus.  

Results and Discussion 

Ice interference, climatolosical and hydroloqical data 

A total of 1 0 1  hours were los t  due to  ice  and/or high winds. Da te s ,  
hours l o s t ,  and the causative factors are  presented in Table 1 . 

Table 1. Fishing hours los t  due to  i ce  and wind interference, Kvichak River, 
1969. 

Date Fishing hours los t  Factor 

Total 101 

Ice  
Ice 
Ice  
Ice 
Ice 
Ice 
Wind 
Wind 
Wind 

The procedure for taking weather observations was expanded in  1969 
to  include two daily observations on the water gauge. The gauging station 
was located one mile downriver from the Iliamna Lake outlet .  

Water temperatures ranged from a low of 32.5O F. to a high of 46' F. , 
with a mean seasonal  temperature of 41'. The water temperature, on May 23 
a t  the beginning of the outmigration, averaged 38' F. (based on the d a y ' s  two 
temperature readings) . However, the major peak of outmigration occurred when 
the average water temperature was 34' F .  This is 2' lower than any previously 
recorded temperature for the beginning of peak smolt outmigration. However, 
a s in pa s t  years ,  no substantial  outmigration occurred until lake break-up 
began. 

Tables 2 and 3 show weather and stream observations taken in 1969. 
In addition to  this  a lgae and detri tus necessitated frequent cleaning of the 
fyke net.  



Table 2 .  Climatological observations - Kvichak River, 1969 ,. May 1.6-~une 18*. 
~ -. 

Precip . Wind Air temp. 
Sky 2 4-hr. dir  . -vel . O F  

Date 0900 2000 0900 2000 Amt .  0900 2000 0900 2000 Min. 

Codings: Sky 

1 Clear sky ,  cloud covering not more than 1 / 1 0 .  
2 Cloud covering not more than 1/2 sky. 
3 Cloud covering more than 1/2 sky. 
4 Complete overcast .  
5 Fog or thick haze.  

- 5 -  



Table 3. Hydrological observations - Kvichak River, 19  6 9 ,  May 16-June 1 8 .  

Water temp. Water 
O F  gauge Turbid . 

Date 0900 2000 0900 2000 0900 

5/16 - 3  5  - - C 
1 7  3  7  3  7  - - A 
1 8  3  7  3  8  -0.10 - A 
19  3  6  40 -0.10 - A 
2  0  3  7 - -0 .09 - A 
2  1 3  4  32 .5  -0.02 0 . 0 6  B 
22 3  5  3  5  0 .12  0 .04  A 
23 3  7  3  5  0.25 0 . 1 7  A 
24 3  5  38 0 . 1 8  0 .22  A 
2  5  35 .5  4  1 0 .26  0 . 2 7  C 
2  6  3  6  4  3  0 .28  0 .22  B 
2  7  32 .5  33 0 .21  0 .44  B 
2  8  38 .5  - 0.56 - C 
2  9  3  4  33 0 .46  0 . 5 0  B 
3  0  3  4  34 0 . 5 7  0 . 5 8  A 
3  1 3  8  41 0 . 5 6  0 .57  B 

6/ 1 4  0  40 0 .56  0 .68  A 
2  4  1 4  2  0 . 6 1  0 .61  A 
3  4 0 . 5  - 0 .62  - A 
4  41 .5  4  2  0.70 0 .90  A 
5  4  2  44 1 .05  1 .16  C 
6  41 43  1 . 1 2  1 .12  C 
7  4  2  4  2  1 . 0 6  1 .36  B 
8  4  1 43 .5  1 . 5 2  1 . 3 2  C 
9  4  2  4  2  1 . 0 4  1 . 1 8  B 

1 0  41 .5  44 1 . 3 1  1 . 3 8  C 
11 4  2  44 .5  1 . 1 2  1 . 2 2  A 
1 2  43  4 4 . 5  1 .22  1 . 2 6  B 
1 3  4  5  - 1 . 2 2  - B 
1 4  46 - 1 . 2 4  - A 
1 5  - - - - - 
1 6  - - - - - 
1 7  - 46 - 1 . 7 5  A 
1 8  - 44 1 . 9 4  B - 

Water gauge s e t  a t  -0 .10 '  a t  1545  hrs.  on May 1 7 ,  1969 .  Bench mark a t  8 . 0 0 ' .  
Water level 8 . 1 0 '  below bench mark. 

Turbidity 
Secchi d i s t .  Reading in  
inches  or: 

A - Clear 
B - Partly cloudy 
C - Cloudy 
D - Debris 



Index Net Catch 

This year ' s  expanded 24-hour index net was  1 ,135,344 or equal to 
34.0 index points.  Major peaks of outmigration occurred on May 30-31, 
and June 1-3. Two other minor peaks occurred on May 27-28 and June 4-5. 
Two major peaks accounted for 45 percent of the total index catch.  The two 
l e s se r  peaks accounted for 19 percent of the tota l .  Together they totaled 
722,371 smolt . Figure 2 depicts  daily index catches .  

Catches for the index hours (2200-0100) totaled 543,351 (47.86 per- 
cent of the total) or 16.3 index points. 

The total expanded catch is shown i n  Table 4. This was derived a s  
described in  Alaska Department of Fish and Game Informational Leaflet No. 
83,  with the following exception. When only part of a period was missed 
(i . e . , 0 1  00-0900) , and no catches  were made for the same period on either 
previous or following d a y s ,  the average of the catches  made during the por- 
tion of the period fished were applied back to the hours of that period which 
were not f ished. 

Photo-electric Counter Calibrations 

The method of calibration was the same a s  used in  pas t  years .  

Fishing with photo-electric counters began on May 31 and terminated 
on June 1 2 .  Daily conversion ratios for numbers of smolt per photo-electric 
count ranged from 5.25 to  7.66. The seasonal  average was 6.55.  

The seasonal  average of 6.55 fish per count i s  the lowest ratio attained 
s ince 1965 when the average was  5.61. In 1964 a seasonal  ratio of 6.36 was 
obtained. However, of these  three yea r s ,  only 1964 is comparable with this  
year in  f ish  per minute passage ra tes .  

The seasonal  average ratio for th i s  year represents an arithmetic mean 
of daily average ratios which are  in  themselves arithmetic means of f ish per 
count ratios taken for that  24-hour period. 

Due to lack of fish during the hours of 1500 to  1700 only three calibra- 
t ions were obtained during the season .  These calibrations were discounted i n  
expanding daily net catches  a s  they had highly variable fish per count ratios 
(11.25 t o 1 . 0 4 ) .  Table 5 shows 1969 cal ibrat iondata .  



FIGURE 2 .  D a i l y  f l k e  ne t  ca t ches  o f  sockeye salmon srnol t ,  Kvichak River, 1969 .  



Table  4 .  Kvichak River s o c k e y e  sa lmon  smol t  expanded  twenty-four  hour  i n d e x  c a t c h  by pe r iod ,  1969 .  

I n d e x  hour s  I n d e x  Da i ly  Accumula t ive  
D a t e  1200-2200 2200-2300 2300-2400 0000-0100 t o t a l  01 00-1 200 t o t a l  t o t a l  

5/23-24 - - 3  - 3 - 3  3  
24-25 - - 3  3  3  6  - - 

25-26 24 1 2  1 9  22 1 , 0 9 8  1 , 1 4 4  1 , 1 5 0  
26-27 1 6  130  5  958  1 , 0 9 3  1 , 8 6 9  2 , 9 7 8  4 , 1 2 8  
27-28 1 , 1 3 0 1 /  1 7 8 u  28 327 533  1 0 5 , 7 0 5 u  1 0 7 , 3 6 8  1 1 1 , 4 9 6  
28-29 2 , 2 4 9 u  1 , 4 8 0  1 2 , 3 6 0 1 /  23 ,240  37 ,080  1 9 , 5 8 0 u  58.909 1 7 0 , 4 0 5  
29-30 4 , 7 9 0 u  1 3 , 0 5 7 u  1 3 , 0 5 7 ~  1 3 , 0 5 7 ~  39 .171  7 , 0 4 1 u  51 ,002  2 2 1 , 4 0 7  
30-31 7 , 3 2 4 u  1 1 , 1 6 8  9 , 8 9 5  2 0 , 2 0 1  4 1 , 2 6 4  1 3 1 , 0 9 8 u  1 7 9 , 6 8 6  4 0 1 , 0 9 3  
31-6/1 1 5 , 6 2 4  4 , 6 9 7  1 2 3  1 2  4 , 8 3 2  7 , 1 9 7  2 7 , 6 5 3  4 2 8 , 7 4 6  

1-2 3 ,930  3 4 , 7 4 3  8 0 , 8 7 9  2 8 , 2 1 4  1 4 3 , 8 3 6  1 7 , 2 4 4  1 6 5 , 0 1 0  5 9 3 , 7 5 6  
2-3 1 6 , 2 1 8  9 7 , 4 6 4  4 8 , 9 5 8  1 , 0 8 7  1 4 7 , 5 0 9  3  0  1 6 3 , 7 5 7  7 5 7 , 5 1 3  
3-4 727 1 , 1 0 8  2 , 2 3 1  6  7  3 , 4 0 6  184  4 , 3 1 7  7 6 1 , 8 3 0  
4  - 5  1 3 8  3 , 6 2 5  2 6 , 4 9 0  2 7 , 1 4 5  5 7 , 2 6 0  4 9 , 1 5 2 u  1 0 6 , 5 5 0  8 6 8 , 3 8 0  
5-6 1 , 5 0 7 u  100  111 377 588  8 7 6 y  2 , 9 7 1  8 7 1 , 3 5 1  

I 6  - 7  6 1 5 u  3 9 u  117  230 962  8 7 2 , 3 1 3  
CD 

I 
7-8 2 , 8 6 0 v  2 Y 46 :E u 1 3 8  1 , 9 9 1 u  4 , 9 8 9  8 7 7 , 3 0 2  
8-9 60 v 11 6  4  2  1 3 , 7 4 3 u  3 , 8 2 4  8 8 1 , 1 2 6  
9-10 442 9  1 3  8 4  8 61 _1/ 551 8 8 1 , 6 7 7  

10-11 2 1 , 8 5 3 1 /  4 , 4 3 3  3 , 8 9 8  222 8 , 5 5 3  1 9 , 0 7 0  4 9 , 4 7 6  9 3 1 , 1 5 3  
11-12 2 8 , 3 7 2 u  529 588 770 1 , 8 8 7  1 3 , 1 6 8  4 3 , 4 2 7  9 7 4 , 5 8 0  
12-13 4 3 , 0 5 5  299 1 7 2  667 1 , 1 4 8  1 1 , 0 9 5  5 5 , 2 9 8  1 , 0 2 9 , 8 7 8  
13-14 1 2 , 4 9 8  6  758 600 1 , 3 6 4  1 , 9 1 4 1 /  1 5 , 7 7 6  1 , 0 4 5 , 6 5 4  
14-15 4 , 6 5 6 1 /  2 1 , 0 6 0  2 5 , 8 3 4  4 , 9 9 3  51 ,887  20 ,909  

_1/ 
7 7 , 4 5 2  1 , 1 2 3 , 1 0 6  

15-16 2 ,460  5 2 5 u  5 2 5 u  525" 1 , 5 7 5  5 ,919  9 , 9 5 4  1 , 1 3 3 , 0 6 0  
16-17 1 , 8 1 7  4  3  a 5  1 2  1 4 2 u  1 , 9 7 1  1 , 1 3 5 , 0 3 1  
17-18 305 0  0  1 1 7  313  1 , 1 3 5 , 3 4 4  
Total  1 7 2 , 6 7 0  1 9 4 , 7 0 0  2 2 6 , 0 1 1  1 2 2 , 6 4 0  5 4 3 , 3 5 1  4 1 9 , 3 2 3  1 , 1 3 5 , 3 4 4  

Pe rcen t  1 5 . 2 1  1 7 . 1 5  1 9 . 9 1  10 .80  47 .86  36 .93  1 0 0 . 0 0  
- .  - - -- 

1/ Par t ia l ly  o r  comple te ly  i n t e rpo la t ed  d a t a ,  r e f e r  to p a g e  7  for  method u s e d  i n  t h e  i n t e rpo la t i on .  



Table 5 .  Kvichak River sockeye salmon smolt photo-counter calibration d a t a ,  index s i t e ,  1969 .  

Fishing Fish per Total Counts per Fish per Fish per Daily average 
Date Hours t i r n e u  ~ e i g h t g  pound fish Counts minute minute count f i  sh/count 

33 .7  4  7  1 , 5 8 4  210 1 7 2 . 1 3  1 , 2 9 8 . 4  7 .54  
1 8 . 3  5 3  970 200 109 .29  530 .0  4 .85  
1 9 . 1  60 1 , 1 4 6  200 1 6 0 . 0 0  9 1 6 . 8  5 . 7 3  
1 7 . 9  5  5  984 200 1 0 3 . 6 3  5 0 9 . 8  4.92 
7 1 . 9  50 3 , 5 9 5  400 769 .23  6 , 9 1 3 . 5  8 .99  
5 8 . 3  46 2 ,682  360 900.00 6 , 7 0 5 . 0  7 . 4 5  
65.6 50 3 , 2 8 0  3  3 0  767 .44  7 , 6 2 7 . 9  9 . 9 4  
26.2 3  8  996  200 344 .83  1 , 7 1 7 . 2  4 .98  (continued 

- 

1/ In minutes 
In pounds 



Table 5 .  Kvichak River sockeye salmon smolt photo-counter calibration da t a ,  index s i t e ,  1969  (cont.) . 

Fishing, , Fish per Total 
- 

Counts per Fish per Fish per Daily average 
Date Hours t i r n e y  weish tk /  pound fish Counts minute minute count fish/eount 

6/5-6 2200 31.82 1.1 6  1 6  7  1 5  0.47 2 .1  4 .47  
2300 26.62 1 . 7  6  1 1 0 4  1 4  0 .52  3 .9  7 . 4 3  
0000 27.67 2 .8  59 1 6 5  4  3 1 . 5 5  6 .0  3 .84  5 . 2 5  

(continued) 



Table 5 .  Kvichak River sockeye salmon smolt photo-counter calibration d a t a ,  index s i t e ,  1969 (cont.) . 

Fish per Total Counts per Fish per Fish per Daily average 
Date Hours time Weightg pound fish Counts minute minute count f i  s h/count 

Seasonal  Average 6.55 



Length and Weiqht of Smolt by Age Group 

Twenty-nine one-pound and four two-pound samples were taken through- 
out the season to  determine length and weight by age  group. The age c l a s s  
separation point was determined by aging sca l e s  from f i sh ,  which by length,  
bracketed the separation. The point was  determined by reading a l l  s ca l e s  from 
the first  age-weight-length sample taken. The age  c l a s s  separation point was  
9 7 millimeters. Verification of point was continued throughout the sea  son by 
reading sca l e s  from fish tha t ,  by length,  bracketed the point on either side of 
five mm. Using this  method, i t  was estimated that  the 1969 smolt index catch 
consisted of 52.3 percent Age I smolt and 47.7 Age I1 smolt. Age I smolt aver- 
aged 9 2.5 millimeters in  length and 5 .7 grams in  weight while Age I1 smolt aver- 
aged 109.3 millimeters and 10.6 grams. Table 6 and Figure 3 show weighted 
length frequencies of the smolt index catch.  

DISCUSSION AND COMPARISON WITH PAST DATA 

The 541,017 Age I1 smolt were progeny of the 1966 escapement of 3,775,000 
adults and 594,327 Age I smolt were progeny of the 1967 adult escapement of 
3,216,000. 

Based on the cyclic nature of Kvichak River salmon production 1966 is 
the first brood year following a peak brood year t o  have fewer Age I1 smolt than 
Age I smolt. The Age I1 smolt production comprised 45 percent a s  compared to  
comparable brood years  (1 9 5 3 ,  19 5 7 ,  and 19 61) average Age I1 production of 84 
percent. The Age I smolt from 1966 are  second largest  when compared to  these  
other brood years .  The larger year was  1953 when Age I smolt averaged 89 milli- 
meters in  length but only contributed 27 percent to  the total  brood year smolt 
production. The larger percentage of Age I smolt from the 1966 brood year was  
no doubt due to good growth conditions allowing the fingerlings to  reach a s i ze  
favorable to  smoltification. 

The total index for the 19 66 brood year was 1 ,189 , 3  38 smolt (Age I = 
648,321 ; Age I1 = 541 ,017) . This is approximately one-half million less than 
the total  index for brood year 1961 which had a total  adult return of 3,578,000 
or 2.07 return per smolt. The average return per smolt for comparable brood 
years  (1953, 1957, and 1961) is 5.77 (AppendixA, Table 8 ) .  On the bas i s  of 
this  an  expected return for 1966 could be in the order of 6,900,000. 

However, s ince 195 3 the trend has  been a lower return per smolt for 
comparable brood years  (Appendix A ,  Table 8) . This lowering i s  i n  conjunction 
with increasing peak year escapement s i ze s  for each succeeding peak year.  
Considering th i s  i t  would seem more likely that  the 1966 brood year return would 



Table 6 .  Weighted length  f r equenc ies  o f  s o c k e y e  salmon smolt  , Kvichak 
River,  index site, 19  69. 

Length Length 
(mm) Frequency (mm) Frequency 

Age I smol t  = 594,327 

Percent  = 5 2 . 3  

Average length  = 92.5 

Average weight  = 5.7 

Age I1 smolt = 541 ,017  

Percent  = 47.7  

Average length  = 109 .3  

Average weight  = 1 0 . 6  



Length of smolt in millineters 
FIGURE 3 .  Weighted :Length frequencies o f  sockeye sr~olt in millimeters, Kvichak 
River, index site, 1 9 6 9 .  

- 1 5  - 



be closer t o  that  which was  experienced by the 1961 brood year. Using th i s  
return per smolt figure (2.07) a predicted return for 1966 would be in  the 
neighborhood of 2,500,000. This would give a return per spawner figure of 
l e s s  than one (1) a s  was  the ca se  for 1961. 

Considering return per smolt by age group for comparable years  the 
same phenomenon of consistent lower return rates are  again observed. For 
Age I smolt the return has  declined from 7.55 (1 9 53) t o  4.46 (1 961) with a n  
average of 5.91. Returns for Age I1 smolt have been reduced from 9.68 to  
1 .91 (1961) with an  average of 5.99. These reductions for both ages  of smolt 
a re  in  direct  correlation with larger peak year fingerling holdover. This may 
increase intra specific competition with the fry of the following year ,  possibly 
resulting in smolt of poorer condition. A near l inear relationship is shown 
when peak cycle escapements a re  graphed against  following year  return per 
smolt by age  group. Age I1 from 1966 show no return from th is  relationship 
while Age I show a return of approximately (based on a 2 1 ,000,000 1965 
escapement) 1.0 per smolt (Figure 4) . 

The same types of relationship ex is t s  when peak cycle  escapements 
are  plotted against  total return per smolt. This relationship however gives a 
zero return in peak year plus one for peak year  escapements a t  or over 17.2 
million (Figure 4) . 

Assuming that  the previously mentioned relationship of peak year 
escapement to following brood year adult  production from Age I smolt is valid 
and that  the 1961 brood year adult return per Age I1 smolt is near the lower 
limits ( this  i s  the lowest on record of the project and not accepting graphed 
relationship of zero) the following brood year prediction would be: 

648,321 (Age I) x 1 .0  = 648,000 
and 541,017 (Age 11) x 1 .9  =1,028,000 

Total 1966 brood year  return = 1,676,000 

This would give a return per spawner relationship of 0.44. The 19 61 
return per spawner is 0.96. The relationship between the returns for the two 
brood years  i s  nearly the same a s  the relationship between two corresponding 
peak year escapements ,  i .  e . , the 1965 escapement i s  1.66 times larger than 
the 1960 escapement and the predicted 1966 brood year return would be 2.18 
times smaller than the 1961 return. This same relationship generally holds 
true for the other years  concerned. 

Using e scapement-return data (Seibel, 1970) for non-peak years  only 
an estimated adult return for 1966 is 7,737,000.  



I F r e s h w a t e r  
a d u l t  r e t u r n  p e r  Age I s m o l t  

in P + 1 brood y e a r s  

U t I I I 
5 1 0  15 2 0 25 . 30 

Peak  y e a r  (P )  escapenents  i n  m - 1 l i o n s  
- FIGURE 4.  C o n p a r i s ~ n  of peak brood c a r  (P)  esczpanents  and c o r r e s p o n d i n g  

a d u l t  re:urns per s n o l t ,  gy age group and t o t a l ,  f o r  b rood  y e a r s  
1953,  1 9 5 7 ,  and 1 0 6 1  (P + 1). 
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Brood year 1967 Age I smolt average length i s  the third largest  recorded 
during the history of the project. Here the important implication may be that  
these  large smolt were the product of a large escapement and a l so  may mean 
that  a high marine survival can be expected. 

TOTAL SMOLT OUTMIGRATION EST1 MATE 

In 1969 no total smolt outmigration estimate was  attempted. 

The total  outmigration estimate portion of this  project has  proceeded 
through two phases .  These were 1) volumetric which was  based on es t imates  
of smolt passage rate expressed in  catch per volume of water versus flow and ,  
2) mark-recovery using forced a i r  and fluorescent pigment to mark smolt. The 
recovery gear used over two years consisted of tow ne t s ,  mobile t raps ,  and 
migrant dippers.  For a variety of reasons none of the recovery gear was  suffi- 
cient to  conduct a reliable mark-recovery program. 

The third phase of the program will be based on electronics and will 
utilize sonar to obtain a total outmigration estimate.  

The equipment t o  be used is ,  a t  the time of th i s  writing, ready for 
operation. A brief description of the equipment follows: The array for the 
sonar transducers i s  built s o  a s  to  have every other transducer emitting i t s  
signal cone vertically toward the river surface while alternate transducers 
emit their signal cone downstream a t  a n  angle to  the river surface.  Figures 
5 and 6 show the effect of this  arrangement, that  being a minimal area of 
space through which smolt may pas s  and not be registered by the sonar. The 
array is 2 2  feet  in  length and has  28 transducers. Counts will be displayed on 
a count pack that  has  two digital  regis ters ,  one for each type of transducer. 
The capacity of each  register i s  18,000 unit counts per minute giving the counter 
a total  capacity of 36,000 unit counts per minute. Intermediate between counter 
and array i s  electronic gear that  will control the rate of signal impulses per min- 
ute and a range control. The signal rate control will allow th i s  equipment t o  be 
used i n  a large range of water velocit ies while the range control will allow it to 
be operated in water depths to 12 feet. As of the time of th i s  writing optimal 
minimum depth i s  five feet .  This feature of a large depth range is especially 
desirable for the Kvichak River a s  it will allow the sonar to  operate during the 
Iliamna Lake break-up when the river is frequently covered floe ice. In order 
t o  make sure ice  floes a re  not being registered by the sonar an  oscil loscope 
will be used to  determine depth of the ice thus allowing operators to  adjust  
range accordingly. The power supply needed for operations will be a 1 2 - V  car  
battery. 
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FIGURE 6. Schematic of the Bendix smolt counter  sonar  a r r a y ,  t op  view, drawing 
not on s c a l e .  



The sonar will provide a biomass estimate of the smolt outmigration. 
To convert th i s  estimate into numbers the sonar must be calibrated. To 
accomplish th i s  a metal fyke trap mounted on pontoons (to be described 
i n  the following section) equipped with photo-electric counters developed 
by the Fisheries Research Board of Canada will be stationed downstream of 
the sonar array. The procedure will be correlate numbers of f ish caught by 
the trap to  counts registered by the sonar. 

INDEX EVALUATION 

Toward the end of the 1968 smolt season differences in age composition 
and numbers were noted between the index s i te  and Site 5 (Figure 1) .  On the 
bas i s  of th i s  it was  decided to fish Site 5 again in  1 9  69 in a n  attempt t o  fur- 
ther evaluate index net ca tches .  In conjunction with this  it was  a l so  decided 
t o  experiment with new equipment. 

The new equipment was a metal fyke trap having the same dimensions,  
4 feet  x 4 feet ,  a s  a standard fyke ne t  used on the index. 

The wings of the trap had a 9 foot spread and were covered with 1/2 
inch mesh galvanized hardware cloth. The trunk of the trap had 3/8 inch mesh 
hardware cloth. 

The trunk of the trap was constructed to  accomodate either photo-electric 
gear now in use  on the project or the previously mentioned photo-electric counters 
developed by the Fisheries Research Board of Canada. 

The trap was mounted between two pontoons using four stiff arms which 
were mounted on the pontoons themselve s , and was raised and lowered using a 
winch. The cable was attached to the forward portion of the trap and ran through 
a pulley connected to  an "A" frame support mounted on the front of the pontoons. 
The stiff arms acted a s  fulcrums causing the trap to  describe a sl ight a r c  when 
being raised or lowered. In operation the trap could be lowered into the water 
within five seconds and raising i n  about 15 seconds.  

Due to faulty electronic gear,  high winds,  and inadequacies of design 
on the wing cross-member supports which caused smolt avoidance,  a complete 
s eason ' s  catch was  not obtained. However, the trap did fish continuously from 
May 28 to  June 11.  Catches  are  shown on Table 7 .  Table 8 and Figure 7 show 
weighted length frequencies for Site 5 .  Figure 8 compares daily ca tches  for the 
two s i t e s  while Figure 9 compares weighted length frequency percentages. As 
can  be seen  from Figure 9 ,  Site 5 caught more Age I smolt but fewer Age I1 smolt. 
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Table 8 .  Weighted length frequencies of sockeye salmon smolt, Kvichak 
River, Site 5 ,  1 9  69.  

Length Length 
(mm) Frequency (m m) Frequency 

Age I smolt = 1 0 2 , 9 2 2  

Percent = 67.0 

Average length = 8 9  . 3  

Age I1 smolt = 5 0 , 6 6 8  

Percent - - 33.0  

Average length = 1 1 0 . 7  



FIGURE 7. Weighted length frequencies of sockeye salmon smolt in millimeters, 
-Kvichak River, Site 5, 1 9 6 9 .  
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Index s i t e  

Site 5 

Date 

FIGURE 8 . Comparison of ca tches  of sockeye salmon smol t ,  index s i t e  
and S i t e  5 ,  Kvichak ~ i v e r ,  1969.  



. Index 

Q-9 S i t e  5 

FIGURE 9 .  Comparison of percentages f o r  weighted l e n g t h  frequencKes of sockeye 
salmon smol t ,  index  s i t e  and S i t e  5 ,  Kvichak River ,  Yay 28-June 11, 1969 
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No correlation existed for daily ca tches ,  probably because of the extremely 
high winds encountered throughout the time period that  was fished. These 
high winds made i t  very difficult to  hold the equipment in place in  the river. 
Due to  avoidance and harsh operating conditions no true evaluation was  
obtained for 1969. 

KVICHAK SMOLT DISTRIBUTION PILOT STUDY 

In 19 69 it was decided that  a smolt distribution study should be under- 
taken on the Kvichak River. Distribution of smolt within a cross-section of 
stream obviously influences the practicality of fishing a single s i te  such a s  
the exist ing index location. Obviously i f  fish were oriented in  the center of 
the velocity cross-section in a stream, and a net  s i t e  was located near one 
edge of that  cross-section,  that  s i te  would be practically u se l e s s  a s  a good 
indexing tool. The implications are  a l so  obvious relative to  selection of random 
fishing station or s e t  fishing s ta t ions  on the cross-section of a stream such a s  
the Kvichak River. 

Equipment constructed for use  on the Kvichak in  1969 was  a very simple 
gil l  net  array. The netting was  1/2 inch monofilament gill net .  A vertical 
array of panels measuring 2 feet  x 1 -1/2 feet  were arranged on 3/16 inch nylon 
l ines .  A space one foot wide was  lef t  between panels to  prevent leading the 
fish vertically from one panel to  another thereby catching them a t  a depth other 
than that  which they were originally traveling (Figure 10) . To place the ne t  
arrays in  the river a 1 / 2  inch polyproplene l ine was  stretched from one river 
bank to  the other,  tightened with a rope come-along, and individual net  arrays 
spaced equidistant across  the river channel. On the bottom of each  gill net  
array was  a s teel  1 -inch bar with two lead weights fastened on the ends.  The 
lead weights varied in  s ize  from 3-5 pounds. The heaviest  weights were used 
i n  the center of the river where stream velocity was  greatest  and weight was 
required to  prevent the net  array from trailing downstream. Since th i s  method 
on smolt fishing had not been utilized on the Kvichak River previously, the 1969 
program was  largely developmental on gear and on fishing techniques. 

In selecting fishing s i t e s  the river was observed for velocity and cross- 
section of channel i n  an area t o  one of our regular fishing s i t e s  including both 
the standard index s i te  and auxillary site in Kaskanak Flats (Figure 11) .  A site 
was  chosen in  each case  where velocity was  not s o  severe a s  to  make gill ne t  
fishing imp0 s sible . 

Once a s i te  was selected a Danforth anchor was placed in  each  bank 
where t rees  were not available.  The polyproplene rope, wound on a spool in  



Figure 10. Schematic diagram of smolt gill net arrays 
used in Kvichak River smolt distribution study, 

May-June 1969. 
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a skiff ,  was  tied to  one anchor and run upstream to a dis tance that  would span 
the river. The skiff was  then turned downstream to the other anchor point and 
the l ine tied there a s  soon a s it was straight across  the river on the downward 
drift. A rope come-along was then hooked to  the  anchor and to  the rope spanning 
the river, and tightened until the rope stood free of the water for the full width of 
the river. The rope was marked with tape flags a t  10 foot intervals with the 
measurement inscribed on the tape .  After stretching the rope and estimating 
the total  river width the channel was  divided into equal parts relative to  the 
number of net  arrays that  were available.  That i s ,  i f  the river was  600 f ee t  
wide and we had five arrays we would start  50 feet  from one shore to place the 
first stat ion with the following ne ts  placed a t  100 foot intervals to  within 50 feet  
of the opposite shore. 

The actual  fishing was  accomplished by loading a l l  ne t s ,  which were 
rolled upon the top spreader bar, into the boat and traveling from site to  s i t e  
across  the river, recording the time of each  net  installat ion.  To ins ta l l  a ne t  
each  end of the top spreader bar was held by a man, lifted over the s ide of the 
boat, with the weights on the bottom bar unrolling the net  from the top spreader 
bar until the anchors struck bottom. An e las t ic  tie down strap was  hooked across  
the  remaining net  on the upper bar to prevent i t  from unrolling further. The upper 
bar was  then snapped to the cross  river l ine with spring loaded steel cl ips .  Time 
of the installat ion thus  recorded the other s i t e s  were installed in order. 

To retrieve ne ts  the skiff would return to  the first net  ins ta l led,  the time 
would be recorded, then two people would turn the ne t  in l ine with the current 
and pull the net  rapidly into the skiff. Each net  had a special  s lo t  in  a net  box 
t o  prevent f ish from falling out and being mixed with other net  catches .  The 
ca tches  were taken to a tent  and measured to  describe the catch of the few sets 
which were successful .  

Throughout the course of the  season very few fish were actually cap- 
tured with the equipment. It seemed apparent that  the cause  of the small catch 
was  primarily the small number of f ish involved in  the outmigration, and the 
small area of the river which was actually covered by ne ts .  Net panels which 
were hung in trammel fashion, that  is with one panel directly behind the other,  
did seem to catch both s i z e s  of fish available in the run. Although the techni- 
que requires three men nearly full time during the fishing hours it does  appear 
that  the  method is applicable t o  smolt distribution and work will be continued 
in  the future on a time available bas i s .  

I t  i s  common knowledge that  within the cross-section of a straight river 
channel the area of maximum velocity will be generally oriented over the deepes t  
portion of that  cross-section.  In both s i t e s  fished a l l  smolt caught were in  the 
area of approximate maximum velocity. Because catches  were so  small ,  a con- 



siderably larger sample will have to be taken before conclusion can be drawn 
from th is  type of program. See Figures 1 2  and 13 for catch information by s i t e  
by station.  

SUMMARY 

1 .  The index procedures were the same a s  in pas t  years .  Twenty-four hour 
sampling was  initiated on May 24 and terminated on June 18.  A total  of 
101 hours of fishing was  los t  to i c e ,  a lgae ,  high winds,  and detri tus.  

2. Water temperatures ranged from 32.5' t o  46' F. , with a mean seasonal  
average of 41° F. The water temperature a t  the beginning of the outmigra- 
tion was 38' F. The temperature a t  the peak of the outmigration was  34' 
F. , a reading 2' lower than any previously recorded. 

3. The 1969 expanded twenty-four hour index catch was 1 ,135,344.  The 
major peaks occurred on May 30-31 and June 1-3. These peaks accounted 
for 45 percent of the index catch.  The index hours (2200-0100) catch was  
543,351 or 47.86 percent of the total  catch.  

4. Fishing with photo-electric counters was  initiated on May 31 and terminated 
on June 1 2 .  Daily smolt per photo-electric count ratios ranged from 5.25 to  
7.66. The seasonal  average was  6.55. 

5 . Twenty-nine one-pound and four two-pound samples were taken during the 
season to  determine length and weight by smolt age group. The age c l a s s  
separation point was 97 millimeters. Age I smolt averaged 92.5 mm and 
5.7 grams while Age I1 smolt averaged 109.3 mm and 10.6 grams. 

6. The 1969 smolt index catch consisted of 52.3 percent (594,327) Age I smolt 
and 47.7 (541,017) Age I1 smolt. The Age I smolt were the product of the 
19 67 brood year escapement of 3 / 2 1  6,000 and the Age I1 smolt were the 
product of the 1966 brood year escapement of 3,775,000. 

7.  1966 is the first brood year following a peak cycle year to  have fewer Age 
I1 smolt than Age I smolt. Age I1 smolt were only 45 percent of the total  
brood year production a s  compared to  a n  average of 84 percent for compara- 
ble brood years  (1 953, 195 7 ,  and 19 61) . The 19 66 Age I smolt are  the 
second largest  when compared to  these years .  

8 .  In 1969 no total smolt outmigration estimate was  attempted. 

9. In 1970 sonar will be used to obtain a basis  for an  outmigration estimate.  



Figure .22. Kvichak smolt distribution study May-June 1969, smolt catches by length by station. 

Station 

-N- Total channel width - 225'  
Diagrammed facing upstream 
Scale 1" = 2 5 l  

x - Replicat'e 1, 5/30  
o - Replicate 2, 5/30  
- - Replicate 1, 5 / 3 1  

Site 5 ,  Kaskanak Flats, Kvichak River May 30-31 

w Period Distance from Pandl De$th Catch lengths in 
Date Replicate Station Fished T. Depth (ft) N. bank (ft.) - (feet) Catch mm, snout-fork 

I 

Only panels'catchicg smolt are reported. 



Figure 13. Smolt d i s t r i b u t i o n  cntched by l eng th  by s t a t i o n .  

S t a t i o n  
1 l a  2 2a 3 3a 

I I . /I +a I I .**... .,, ::::... rx"( ..* ** - 
10.5 . 12.5 13.0 13- 18:O 15.5 

Depth f e e t  13.0 12.2 

. - Repl ica te  1 
x - Repl ica te  3 

Tota l  channel width = 360' 
Diagrammed fac ing upstream 
Scale  1" = 50' . 

S i t e  below index a r e a ,  Kvichak River,  June 1-7- 

D i s t .  from 
Period T. depth N.  bank Panel  d e ~ t h  Catch l eng ths  i n  

r - - - 
1 Date Repl ica te  S t a t i o n  Fished ( f e e t )  ( f e e t )  ( f e e t )  Catch 

G, 

3 2335-0130 
a l l  1508-1714 

4a 2240-0041 
4a 2242-0047 

a11 (7)* 2157-0107 
a1 1 2205-0227 
all 2212-0218 

86,  98, 88, 89, 91, 102 
88, 93, 105, 113 
116, 109, 93, 84, 84, 
1.05, 94, 109, 101, 85 
120, 86, 93, 105, 82 
( + 1 s t i c k l e b a c k )  
113 

- - , -  - . - - - -  
On June 3 two new arrays w e r e  added, w i t h  s t a t i o n  1 set 30' from N. shore,  o t h e r s  spaced 50' a p a r t .  



1 0 .  An index evaluation was  attempted by fishing a metal fyke trap a t  
Site 5.  Due to  faulty electronic gear ,  inadequacies i n  gear des ign ,  
and extremely high winds an evaluation could not be obtained. 

11. A smolt distribution pilot study was  conducted using 1 /2  inch mono- 
filament gill netting mounted on vertical  panel arrays measuring 2 feet 
x 1 -1/2 feet  on 3/16 inch nylon l ines .  Catches  were too small t o  draw 
any definite conclusions.  
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1969 UGASHIK RIVER SOCKEXE SALMON SMOLT STUDIES 

Thomas R. Schroeder, Assistant Area Biologist 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
Dillingham , Ala ska 9 9 5 7 6 

ABSTRACT 

The sockeye salmon (Oncorhynchus nerka) smolt enumeration and 
sampling program a t  the outlet of Lower Ugashik Lake was conducted from 
May 23 to  June 6.  A ser ies  of standard winged fyke nets  were used to  trap 
the smolt during their seaward migration. Five fishing s i t e s ,  fished on a 
random schedule two out of every three nights between 9:00 p.m. and 2:00 
a . m .  , yielded a total  outmigration estimate of 5 ,048,673,  consist ing of 
59.7 percent Age I and 40.3 percent Age I1 smolt. 

The index net ( s i te  4) was fished for a 3-hour period every night 
between 10:OO p.m. and l :00 a .m.  and for 24  hours every third day .  Index 
fishing was used to  obtain a g e ,  weight and length data from smolt and 24- 
hour sampling was  used to  determine the percentage of smolt migrating to  
sea outside of the random fishing hours. 

Freshwater and marine survival data for the Ugashik system are  
included . 

INTRODUCTION 

The Ugashik sockeye salmon smolt enumeration and sampling program 
was initiated in  1956 and has  been operated every year since then with the 
exception of 1966. Data obtained from th is  program have been used to  es t i -  
mate relative abundance and age composition, and to determine average 
lengths and weights for each age  c l a s s  of sockeye salmon smolt migrating to  
s e a .  These data are  used to  estimate optimum escapement ranges and to  
forecast age composition of returning adul ts .  

Field work was under the  supervision of the author and Donald L .  
Siedelman, Assistant Area Management Biologist, who ass i s ted  with program 



design.  Participants were Michael Saylor and Monty Smith. 

METHODS AND PROCEDURES 

Ugashik River smolt program des igns ,  fyke netting procedure and 
methods for collection of field data are  discussed in  Nelson (1 965) . Modi- 
fications of the program design and sampling procedures are  d i scussed  in  
McCurdy (1 969) . 

Fyke net operations were conducted between May 23 and June 6. The 
smolt season was shortened by a la te  ice  breakup, which occurred between 
May 18-21 and fishing was disrupted by severe weather conditions that pre- 
vailed between June 4-12. Drastic changes in  river bottom contour (Figure 1) 
and exces s  debris in  the river caused the program to be terminated on June 6.  

RESULTS 

The total smolt catch during index fishing hours a t  s i te  4 was 63,999 
or 21.25 index points (Table 1 ) .  This is the smallest  catch and number of 
index points on record (Appendix Table B-1) . 

Index net  catches  between 10 p.m. and 1 a.m. indicated only one out- 
migration peak (Figure 2) . However, 24-hour sampling indicated a second 
peak on June 4 ,  between 12 noon and 10 p.m. (Table 2 and Figure 2)  . 

The random scheme was fished 10 days  of the 15-day season ,  and 
caught a total  of 32,598 smolt (Table 3) . Site 3 caught the majority of smolt. 
Sites 3 and 4 combined caught over 85 percent of the total random catch (Table 
3) 

Twenty-four hour sampling, conducted on four days  of the 15-day 
season ,  indicated that  33.9 percent of the smolt outmigration occurred during 
the random fishing hours of 9 p.m. to 2 a.m. (Table 2)  . 

The total  estimated smolt outmigration for 1969 derived by methods 
described in Nelson (1965) was 5 ,048,673.  

Smolt samples were separated into two fishing periods (Table 4) .  
Size composition was determined from measurements of 567 smolt, while age 
composition was determined from readings of 280 smolt sca les  (Table 4) .  
The percentage, mean length and weight of each age group were determined 



N e t  s i t e  l o c a t i o n s  

Bottom contour  b e f o r e  s torm 

- - - -  Bottom contour  a f t e r  s to rm 

River  wid th  i n  f e e t  

F igu re  1. River  bottom contour  look ing  downs,tream b e f o r e  and a f t e r  s to rm,  
dep ths  t aken  a t  f i v e  f o o t  i n t e r v a l s ,  Ugashik R ive r ,  1969. 

- 37 - 



TABLE 1. Ugashik River  sockeye salmon smol t  c a t c h  i n  index  n e t  by hour  and day,  1969. 

Index h o u r s  T o t a l  index  catch Index p o i n t s p  
Date  2200-2300 2300-2400 2400-0100 D a i l y  Cumulative D a i l y  Cumulative 

May 23 
2 4 
25 

26 
27 
2 8 

2 9 
30 
3 1  

J u n e  1 
2 
3 

4 
5 
6 

T o t a l  32,376 21,142 10 ,481  63,999 63,999 21.25 21.25 

P e r c e n t  50.59 33.03 16.38 100.00 - - - 

11 One index  p o i n t  = 3,012.32 smol t .  - * I n t e r p o l a t e d  d a t a .  



Date 

F i g u r e  2. D a i l y  i n d e x  net c a t c h e s  of sockeye salmon smol t  i n  
p e r c e n t  of  t o t a l  index  n e t  c a t c h ,  Ugashik R i v e r ,  1969 



TABLE 2. Ugashik River  sockeye salmon smol t  c a t c h e s  i n  index  n e t  d u r i n g  24-hour 
f i s h i n g  p e r i o d s ,  1969. 

Date  
May May May 31- J u n e  

Time p e r i o d  25-26 28-29 J u n e  1 3-4 T o t a l  P e r c e n t  

T o t a l s  10,839 12,239 250 25,772 49,100 100.0  



TABLE 3. Ugashik R i v e r  sockeye salmon smol t  c a t c h e s  i n  t h e  random sampling scheme by 
f i s h i n g  s i t e ,  1969. 

Random sampling sites 
Date  1 2 3 4 5 D a i l y  ~ C C F .  

May 24 11 115* 600 1 , 1 9 6  9 1 , 9 3 1  

28 0 1 1 , 0 3 1  3 ,761  465 5 ,258  

3 0 57 4 3,977 1 , 4 6 2  1 5 ,465  

3 1  3 7 5 2 2 3 1 5  1 8  145 

June  2 1 9  8 0 1 ,903  6 4 4 03 2 ,469 

3 1 3  5 69 5 ,136 984 193 6 ,895 

5 0 0 * 3 0* 1,309* 759 2 ,098  

6 49" 69* 30* 2 0 24* 192 

T o t a l  196 2,036 17 ,893  9,902 2 ,571 32,598 

P e r c e n t  . 6 1  6.25 54.89 30.38 7.87 100.00 

* I n t e r p o l a t e d  d a t a .  



TABLE 4 .  Ugashik River  sockeye salmon smol t  sampling d a t a ,  1969. 

Index  % of  No. o f  1 l b .  No. of No. of 
P e r i o d  smol t  season  samples f i s h  s c a l e s  

no.  Date  c a t c h  t o t a l  measured measured r e a d  

1 May 23-28 17,378 27.2 6 232 120 

2 May 29-June 6 46,621 72.8 6 335 160 

T o t a l s  

TABLE 5.  Age, l e n g t h  and weigh t  of sockeye salmon smol t  by sampling p e r i o d  from 
t h e  Ugashik River  sys tem,  1969. 

Mean l e n g t h  Mean weigh t  
P e r i o d  i n  mm. i n  grams P e r c e n t a g e  

no.  Da te  of a g e  group of a g e  group of a g e  group 
I I1 I I I I I I 

1 May 23-28 98.7 121.2  7 .7  14.7  47.8 52.2 

2 May 29-June 6 96.2 121.2 7 .4  1 4 . 3  70.2 29.8 

Season weighted t o t a l s  97.4 121.2  7 . 5  1 4 . 5  59.7 40.3  

Note: Age g roups  I and I1 d e n o t e  number of w i n t e r s  i n  f r e s h w a t e r .  Season t o t a l  
weighted by i n d e x  c a t c h .  



by period and for the entire season by weighting the total number of samples 
for each  period by the total catch for each  period (Table 5 ) .  

Age I smolt comprised 59.7 percent of the total  outmigration and aver- 
aged 97.4 mm in  length and 7.5 grams in weight. Age I1 smolt comprised 40.3 
percent and averaged 121 . 2  mm and 14.4 grams (Table 5) . 

DISCUSSION 

Past  catches  in net  s i t e s  1 and 2 have averaged approximately 17 
percent of the total  random fishing scheme catch.  This average percent is 
due mainly to  large outmigrations and strong wes t  winds which tend to  force 
the smolt over to  s i t e s  1 and 2 .  Consequently, catches  th i s  year  were 
practically non-existent in  s i t e s  1 and 2 and resulted in  over 93 percent of 
the random ca tches  being made in s i t e s  3 ,  4 and 5 (Table 3) .  

The extremely small percentage of smolt (33.9 percent) caught during 
the random fishing hours was a result  of a large outmigration of 21,000 smolt 
on June 4 between 12:OO noon and 9:00 p . m .  (Table 2) . Storm conditions con- 
s is t ing of a 20-30 mph e a s t  wind began on the morning of June 4 and i s  thought 
t o  have prematurely initiated the outmigration. 

The storm persisted from June 4-1 2 and considerably changed the river 
mouth and channel (Figure 1) .  The river bottom, normally 3 to 4 feet  deep  in 
s i tes  4 and 5 ,  was  gouged out an additional 3 feet  during the storm. Consid- 
erable filling occurred along the e a s t  bank of the river and created a large 
backwater area ten yards in front of net s i t e s  1 and 2 .  It is very possible 
that  these  changes will have a direct  effect on the smolt program in 1970. 

SUMMARY 

1. Total index smolt catch was 63,999 and was  equal to 2 1.25 index points. 

2. The random fishing scheme caught 3 2,595 smolt with s i t e s  3 and 4 catch- 
ing over 85 percent of the total  random catch.  

3 .  Twenty-four hour sampling indicated that  33.9 percent of the smolt out- 
migration occurred during random fishing hours. 

4. Total smolt outmigration estimate was 5,048,673. 



5 .  Age I smolt comprised 59.7 percent of the total  outmigration and averaged 
97.4 mm in  length and 7.5 grams in weight. 

6 .  Age I1 smolt comprised 40.3 percent of the outmigration and averaged 121.2 
mm in length and 14.4 grams in  weight. 

7. The deep channel gouged out by a severe storm in early June may have a 
direct  effect on the random sampling scheme in 1970. 
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19 69 NAKNEK RIVER SOCKEYE SALMON SMOLT STUDIES 

Donald L. Siedelman, Fishery Biologist 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
Anchorage, Alaska 99502 

ABSTRACT 

The 19 69 season was  the fourteenth year for estimating the outmigra- 
tion of sockeye salmon smolt from the Naknek River lake system. Smolt were 
captured with standard winged fyke nets  during their seaward migration. Six 
fishing s i t e s  were used i n  the fishing schedule.  

Random and index fishing commenced on May 24 and was terminated 
July 16 .  Peak outmigration was  between June 4 and June 22 . Forty smolt 
were collected each  sampling day for determining age ,  weight and length.  
Average Age I and Age I1 weights and lengths were comparable to  the 13-year 
average.  The 1969 Naknek River outmigration estimate was 11,546,017.  

Analysis of smolt per spawner, smolt production and escapement-return 
data indicates the optimum adult escapement for the Naknek River is approxi- 
mately 800,000 with a range of 700,000 to 1 ,000 ,000 .  

INTRODUCTION 

The Naknek River sockeye salmon smolt sampling program, initiated by 
the Bureau of Commercial Fisheries in  1955, was  continued in  1969. This was  
the fourteenth season of sampling smolt in  the Naknek River. Sampling covers 
thirteen brood years having adult escapements ranging between 278,118 t o  
2 ,2  31 ,807. Sampling methods have remained unchanged s ince the Alaska 
Department of Fish and Game assumed responsibility of this project in 1966. 

Field supervision was  by the author, with Glen Van Valin aiding in  the 
init ial  program operations. Field work and data collection was  accomplished 
by crewleader, Gerald R .  Craig and a s s i s t an t ,  Robert W.  Manning. 



METHODS AND PROCEDURES 

Smolt were captured in fyke nets  suspended from a 1/2-inch wire 
cable stretched across  the Naknek River approximately 26 miles above the 
river 's  mouth. Due t o  varying water depths and rising water conditions, 
nets  varied (between 4 to  7 feet) in  depth with a standard width of 4 feet .  
Six s i t e s  were randomly fished for 90 minutes between 0900 and 0600, two 
of every three nights. On the second night, an  index net (Site no. 4) was  
fished 24-hours. Index fishing was not conducted during the third day.  

Smolt were fished with a l ive box attached to  the index net  during 
the 2 4-hour fishing periods. 

Smolting commenced May 24 and terminated July 16.  Forty smolt were 
collected each night t o  determine a g e ,  weight and length. Hydrological and 
weather data were recorded. 

RES ULTS 

Smolting was  not conducted June 14 and 1 5 due to  high winds . During 
this  period, a deadman broke causing the net  cable t o  s l ip .  This was  corrected 
and fishing continued June 1 6, after the wind abated.  

Based on past  weather observations made by Jaenicke (unpublished), 
the major portion of smolt outmigration occurs between water temperatures of 
51° F. and 55O F. This season the peak outmigration occurred when water 
temperatures were between 48O F .  and 53O F .  Water temperature during the 
day of outmigration, June 9 ,  was  48O F. (Table 1) . 

Random Catch 

Random sampling commenced May 29 and terminated July 16.  Peak out- 
migration occurred between June 4 and June 2 2 ,  when 76.45 percent of the 
seasons  smolt ca tch  occurred (Table 2) . Determination of the peak period 
was based on daily catches  of 5 percent or more of the total season ' s  catch.  
Timing of peak period catches i s  comparable with pas t  years for both index 
and random sampling. 

The total random catch was  11 9,965 smolt . A peak catch of 2 6 ,45 6 
smolt, 22.05 percent of the total smolt ca tch ,  occurred June 9 (Figure 1) . 



TABLE 1. Mean w a t e r  t e m p e r a t u r e  by day ,  Naknek R i v e r ,  1969. i '  

Mean Water Mean Water 
Date  Temp. OF Date  Temp. O F  

May 27 
2 8 
2 9 
3 0 
31 

J u n e  1 
2 
3 
4 
5 
6 
7 

June  22 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8  

2 9 
30 

J u l y  1 
2 
3 
4 
5 

1/ Water t e m p e r a t u r e s  were  recorded  six t i m e s  d a i l y .  
No t e m p e r a t u r e s  r e c o r d e d .  



TABLE 2 . Naknek R i v e r  random sampl ing  c a t c h e s  of  s o c k e y e  salmon smolr bv f i s h i n g  s i t e .  
1969.  

S i t e s  P e r c e n t  o f  
Date 1 2 3 4 5 6 T o t a l  d a i l y  t o t a l  

May 29 3 3 1 , 0 6 1  222 4 4 18 6 522 2 ,068  1 . 7 2  
30 328 0 2 , 5 3 5  1 4  664 4 8 3 ,589  2.99 

J u n e  1 3 1  304 529 486 880  1 , 1 7 6  3 , 4 0 6  2.84 
2 134 174  316 224 337 292 1 , 4 7 7  1 . 2 3  
4 234 5 , 0 4 1  2 ,609 3 ,337  826 2 ,194 1 4 , 2 4 1  11 .87  

J u l y  1 11 174  279 520 1 7 9  0 1 , 1 6 3  .97 
2 0 232 613 1 , 2 1 7  3 8 3 2 1  2 , 4 2 1  2 .02  
4 1 244 0 0 263 199  707 .59  
5 27 1 450 210 1 9 3  160  1 , 0 4 1  .87 
7 1 1 0 5  417 683 1 7  6 1 , 0 9 5  2,477 2.07 

T o t a l s  5 ,848  22,787 32 ,840  34 ,412 13 ,224 10 ,854  1 1 9 , 9 6 5  100 .00  

P e r c e n t  4.87 19 .00  27.37 28.69 11 .02  9 .05  100 .00  100 .00  



June July 
-Date- 

Ju ly  

PIGURE 1. Daily random n e t  ca tches  of sockeye salmon m o l t  i n  percent  
of t o t a l  random catch ,  Naknek River ,  1969. 



Index Catch 

The index net s i t e ,  located in  swift current in the main smolt migra- 
tion path,  was  fished every third night. This s i t e  was fished 15 days  between 
May 30 and July 15 to  check daily timing of the outmigration (Table 3 ) .  Index 
net catch information was expanded to compensate for days  not fished during 
the season  and to aid in  estimating total  outmigration. 

Percentage of smolt caught during and outside the random fishing 
schedule (random fishing schedule 2 1  00-0600) was 66.93 and 33.07 percent 
respectively . 

Outmigration Estimate 

The smolt outmigration was  estimated a t  11,546,017 in  1969 (Appendix 
Table C-1) . The estimate was  derived from methods d i scussed  in McCurdy 
(1 969) . 

Aqe, Weiqht and Length Data 

A total of 1 ,079  smolt samples were collected from the random and 
index s i t e s  t o  determine age ,  weight and length by day of outmigration. 
Twenty samples were collected from s i t e s  fished between 2100 and 2400, 
and twenty samples were collected from s i t e s  fished between 2400 and 0600. 

Scales  were read to estimate daily numbers of Age I and Age I1 smolt. 
No Age I11 smolt were found in the 1969 samples.  Age I and Age I1 smolt com- 
prised 59.83 and 40.17 percent,  respectively,  of the total estimated outmigra- 
tion (Appendix Table C-2). Estimated number of Age I smolt for 1969 was  
6,907,982 and Age 11, 4,638,035 (Appendix Table C-1) . 

Weights were taken to  determine daily condition of outmigrating smolt. 
Smolt were weighted on an  "Ohaus" triple beam balance to  the nearest  tenth of 
a gram. Daily mean weights and lengths by age c l a s s  for the season were 
derived from the method discussed in  McCurdy (1969). 

Age I smolt averaged 7.5  grams i n  weight and 100 mm in length. Age I1 
smolt averaged 1 2 . 1  grams and 11 2 mm (Tables 4 and 5) . Age I smolt averaged 
1 mm l e s s  in  length and 1.9  grams l e s s  in  weight than the 13-year average.  
Age I1 smolt were equal in average length and averaged . 3  of a gram l e s s  than 
the 13-year average (Appendix Table C-2) . 



TABLE 3 . Naknek River  i n d e x  n e t  c a t c h e s  of sockeye  salmon m o l t  by 90-m2nute p e r i o d s ,  
May 30-June 27, 1969. 

90-minute May June  June  June  June  J u n e  June  J u n e  J u n ~  
p e r i o d s  30-31 2- 3 5- 6 9-10 12-13 17-18 20-21 23-24 26-2 

T o t a l s  8 ,355  8,166- 41,426 39,919 11,713 10,258 8 , 1 6 3  2,857 97 0 

11 I n t e r p o l a t e d  by averag ing  c a t c h e s  of sockeye  salmon smol t  caugkt, in the p r e v i o u s  - 
and f o l l o w i n g  days .  

( con t inued)  

- 5 2  - 



TABLE 3 .  Naknek River  index  n e t  c a t c h e s  of sockeye salmon s m a l t  &y 95-minute p e r i o d s ,  
June  29-July 1 5 ,  1969. (Continued) 

90-minute J u n e  J u l y  J u l y  J u l y  J u l y  J u l y  
p e r i o d s  29-30 2- 3 5- 6 8-9 11-12 14-15 T o t a l  P e r c e n t  

2100-2230 1 19 17 27 2 5 20 16,258 11.06 

2230-2400 211 192 549 494 127 1 6 1  21,984 14.96 

0000-0130 645 1 ,217 276 1 , 0 0 3  370 127 14,342 9.76 

0130-0300 480 1 ,663  1 2 1  658 47 7 0 20,821 14.17 

0300-0430 498 446 396 115 2 8 39 16,864 11.47 

0430-0600 963 605 210 137 0 0 8 ,103  5 .51 - 

0600-0730 9 59 5 414 2 4 0 0 6 , 8 3 1  4.65 

0730-0900 295 0 3 7 4 0 0 0 7,234 4.92 

0900-1030 4 0 0 0 0 0 8 ,698  5.92 

1030-1200 6 0 0 0 0 0 3 ,293  2.24 

1200-1330 24 0 0 0 0 0 3 , 6 6 1  2.49 

1330-1500 69 0 0 0 0 0 1 , 3 0 9  .89 

1500-1630 4 0 0 0 0 0 1 , 6 7 0  1 .14  

T o t a l s  4,159 4,147 2,357 2,458 597 417 146,962 100.00 



TABLE 4 . Naknek River  sockeye salmon s m o l t s  mean weight  i n  grams, 1969. 

Age I Age I1 
% of t o t a l  Mean % of % o f - t o t a l  mean % of 

Da te  s e a s o n ' s  c a t c h  weigh t  mean weigh t  s e a s o n ' s  c a t c h  weigh t  mean weight  

May 29 0 .43  9 .2  0.04 3 .65 15 .6  0.57 
30 2.25 8 . 4  0.19 4.10 11 .0  0 .45 

J u n e  1 4.03 7.6 0 .31 1 .06 11 .0  0.12 
2 1 .39  7.2 0.10 1 . 0 0  10 .0  0 .10 
4 7.94 7 .3  0.58 17 .73  1 2 . 6  2.23 
5 10.57 7 .4  0.78 19.24 10.7  2.06 
8 1 .86 6 .2  0 .12 .92 10 .4  .10 
9 18 .43  7 . 0  1 . 2 9  27.45 1 2 . 1  3 .32 

11 .47 7.8 0.04 4.00 1 6 . 8  .67 
1 2  6.94 7 . 0  0.48 7.39 12 .5  .92 
1 6  12.97 6 .8  0.88 3 .41  11.8  .40 
17 2.19 8 . 1  0.18 2 .41  12 .2  .29 
19 .14 8 . 8  0.01 .26 14 .0  .04 - 
20 .56 9 .3  0.05 2.52 11.1 .28 
22 6.93 7.2 0.50 2.19 9 .0  .20 
2 3 1 . 6 1  7 . 1  0 . 1 1  .70 1 0 . 3  .07 
25 3.03 7.0 0 .21 .24 8 . 1  .02 
2 6 .44 7 . 1  0.03 .05  11.2 . 0 1  
28 .32 8 . 8  0.03 .14 11 .4  .02 
2 9 1 .89  8 .2  0 .15 .15 1 2 . 1  .02 

J u l y  1 1 . 3 0  9.8 0.13 .48 11 .9  .06 
2 3 .29 8 .8  0 .29 .13 11.7 .02 
4 .94 9 . 1  0.08 .07 16.2  . 0 1  
5 1 . 3 8  9 .3  0.13 .11 13.6  . 0 1  
7 3.19 9.2 0.29 .39 11.2  .04 
8 2.11 9 .0  0.19 .08 1 4 . 5  . 0 1  

1 0  .25  8 . 9 Y  0.02 . 00 - . 00 
11 .59 8 . 8  0 .05 . 00 . O  . 00 
1 3  1 .66 10.2  0.17 .13 16 .8  .02 
14 .47 9.4 0.04 . 00 . O  . 00 
1 6  .43  9 . d '  0.04 . O O  - . 00 

11 Average of p r e v i o u s  and /or  f o l l o w i n g  d a y ' s  mean f i s h  we igh t s .  - 



TABLE 5 . Naknek River sockeye sd-mon smelt, mean length i n m i t l i m e t e r s ,  1969. 

Age I Age I1 
% of t o t a l  Mean % of % of t o t a l  mean % of 

Date season 's  ca tch  length  mean length  seas0n . s  catch ~ e n g t h  mean length  

May 29 
3  0  

June 1 
2 
4  
5 
8 
9 

11 
12 
16 
17 
19 
20 
2 1 
2 2  
2  3 
2 5 
2 6 
2  8 
2 9  

J u l y  1 
2 
4 
5 
7 
8 

10 
11 
13 
14 
16 

1/ Average of previous and/or following day's  mean f i s h  weights.  - 



DISCUSSION AND COMPARISON WITH PAST DATA 

The 19 69 smolt outmigration was  the progeny of 19 66 and 19 67 adult  
escapements.  An estimated 6,907,982 Age I smolt were produced from the 
1967 parent escapement of 755,640. This i s  the  second largest  smolt pro- 
duction from escapements between 600-775,000. The 1966 parent escape-  
ment of 1 , 0 1  6,445 produced an estimated 4,638,035 Age I1 smolt. Smolt 
production from the 19 66 escapement (without Age I11 smolt included) , is the 
largest  from three escapements ranging between 1-1.7 million adults (Appendix 
Table C-3). Maximum smolt per spawner ratio i s  achieved with escapement 
ranges of 550,000 and 800,000 (Figure 2)  . Above average smolt production 
was  achieved from the 1961 escapement of 351,000 but was omitted a s  an 
outlier in  determining smolt production. Some variables which affect the 
abil i ty t o  achieve desirable escapement levels  are:  (1) harvest ra tes ,  (2) 
inshore return and (3) weather. Though smolt production decreases  with 
escapements above the 800,000 escapement leve l ,  the decrease is gradual. 
This gradual decrease in  smolt production is illustrated in  Figure 3. Figure 
3 indicates maximum smolt production from escapements of between 800,000 
and 1,000,000.  

Based on smolt per spawner, smolt production and e scapement-return 
curves ,  the optimum escapement is approximately 800,000. A desirable 
escapement range for the Naknek River system is between 700,000 and 1,000,000 
adul ts .  

Large escapements tend to produce more Age I1 smolt than small escape-  
ments (Figure 4) . This probably is related to  variable growth due to  intraspecific 
competition for food a t  various fry population dens i t ies .  Production of Age I1 
smolt would probably be more clearly defined i n  systems comprised of not more 
than one or two lakes .  The Naknek system consis ts  of a se r ies  of s ix  lakes .  
Varying fry to smolt maturity s tages  probably occurs in  individual a reas  of the 
Naknek Lake system, contributing to  the scat ter  in the escapement-percentage 
Age I1 smolt production relationship shown in  Figure 4. 

Average Age I and Age I1 smolt survival rates for the Naknek River system 
are  12.9 and 20.0 percent respectively (Appendix Table C-4).  These survival 
ra tes  were used to  derive the replacement l ine in Figure 3. 

Based on Age I and Age I1 smolt survival ra tes ,  it i s  apparent that  large 
escapements producing Age I1 smolt have larger returns. This may be due to the 
survival rate of Age I1 smolt to adult.  



59 
0 

l l i o n )  

-Escapement i n  Mi l l ions-  

FIGURE 2 . Smolt product ion from sockeye salmon escapements i n  t h e  Naknek Lake system, 1956-66. 
(Reproduction curve  i s  f i t t e d  by eye t o  3-year moving averages  of t h e  pa i red  d a t a ,  - 

ordered t o  s i z e  escapements).  
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FIGURE 4 .  P a r e n t  escapement and cor responding  p e r c e n t  Age I1 sockeye salmon s m o l t ,  Naknek R i v e r ,  1957- 
1966.  (Curve hand-drawn t o  3-year moving a v e r a g e s  of t h e  p a i r e d  d a t a ,  o rdered  t o  s i z e  of 
escapement .) 



SUMMAKY 

1 .  The 1969 season was  the fourteenth consecutive year of smolt enumeration 
on the Naknek River. The project was  initiated by the U.  S . Fish and 
Wildlife Service in  1956. The Alaska Department of Fish and Game assumed 
responsibility for the project in  1966. 

2 .  Sampling began May 24 and terminated July 16.  

3.  Peak outmigration occurred between water temperatures of 48' and 53' F. 
These temperatures were three degrees lower than the pas t  average. 

4. Six fishing s i t e s  in the main channel of the river were fished on a random 
schedule during the peak outmigration hours of 2100-0600. An index s i te  
was  fished 24 hours on every second day of sampling. 

5. The peak smolt outmigration day was  June 9. 

6. Peak smolt outmigration occurred between June 4 and June 2 2. 

7 .  The total  smolt outmigration estimate for 1969 was  11,546,017. 

8.  A total  of 1 ,079 smolt were sampled for daily age ,  weight and length.  

9 .  No Age I11 smolt were i n  the 1969 samples.  Age I and I1 smolt comprised 
59 .8 3 and 40.17 percent respectively of the total estimated outmigration. 

10.  Estimated number of Age I smolt for 1969 was 6,907,982 and Age 11, 
4 ,638,035.  

11. Age I smolt average 100 mm in length and 7.5 grams i n  weight. Age I1 
smolt average 112 mm and 12.1 grams. 

1 2 .  Smolt production and escapement-return figures indicate the optimum 
escapement range is between 700,000 and 1,000,000.  

13.  The point estimate for optimum escapement for the Naknek River system 
is 800,000. 
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1969 EGEGIK RIVER SOCKEYE SALMON SMOLT STUDIES 

Robert D . Paulus , Research Project Leader 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
Anchorage, Alaska 99502 

ABSTRACT 

Sockeye salmon smolt outmigration sampling was conducted on the 
Egegik River in 1969. A single fyke net was  fished. Specimens were col- 
lected and preserved in 10% formalin solution. Length measurements and 
sca l e  samples were taken from smolt'. Age composition was  31.3% Age I ,  
65.7% Age I1 and 3.0% Age 111. The adjusted l ive  average length was 88 mm , 
11 9 mm , and 11 5 mm respectively . Site conditions and equipment made 
sampling difficult. Ice  and algae presented no problem. 

INTRODUCTION 

In the spring of 1969 an  effort was  made to col lect ,  by means of a 
single fyke net ,  samples from the Egegik River smolt outmigration to deter- 
mine whether further smolt investigations were feasible and what methods 
could best  be employed. No formal smolt studies have been conducted by 
the Alaska Department of Fish and Game on the Egegik River. The U .  S. 
Fish and Wildlife Service, Bureau of Commercial Fisheries,  conducted smolt 
investigations in 1939, 1956, 1957, 1959 and 1960. Table 1 shows the data  
for those years .  

METHODS AND PROCEDURES 

The s i t e  chosen for the fyke net operation was the same one used by 
the Bureau of Commercial Fisheries. The s i te  i s  located about 1/4 mile up 
river from the Department's counting tower s i t e s .  

The width of the river a t  th is  location is approximately two hundred 
feet .  The main channel runs next to the right bank and is seven feet  deep  



11 TABLE 1. Average h r k  l e n g t h s  by age of Egegik River  sockeye salmon smolt-. 

Year Age I Age I1 Age 111 
Sample Mean Sample Mean Sample Mean 

S i z e  Length S ixe  Length S i z e  Length 

1/ DiCostanzo,  C . J . ,  U.S. F i s h  and W i l d l i f e  S e r v i c e ,  - 
Bureau o f  Commercial F i s h e r i e s ,  (Unpubl ished) .  

Rodgers,  D.E., F i s h e r i e s  Research I n s t i t u t e ,  p e r s o n a l  
correspondence 11/18/68.  

21 Lengths  from p r e s e r v e d  specimens a d j u s t e d  f o r  approximate  - 
l i v e  l e n g t h s .  C o l l e c t e d  by ADF&G, measurements and s c a l e  
r e a d i n g s  by H.W.  J a e n i c k e ,  BCF. 



and seventy-five feet wide. 

Due to  the lack of proper equipment a s ix  foot fyke ne t  was  fished in  
seven feet  of water. The ne t  was  anchored in position using a large boulder 
for one wing l ine and anchors i n  tandem were used for the other l ine .  Floats 
were attached to  a l l  ropes and the net  to  facil i tate retrieval and make right 
observation. 

T h e n e t w a s t o b e f i s h e d f r o m  2200 h o u r s t o 0 2 0 0 e a c h n i g h t .  The 
net was  checked a s  often a s  the run intensity dictated.  Scale samples,  
length frequencies, weights and numbers of smolt per pound were collected.  
Preserved specimens were a l so  collected.  

RESULTS AND DISCUSSION 

Many difficulties were encountered with th i s  project. Some were due 
t o  equipment and others to  an  unfamiliar project s i t e .  

The greatest  difficulty was that winds which reached velocit ies of 40-50 
knots made river travel very hazardous and resulted in  the l o s s  of several  nights 
of fishing. 

The fyke net used in  the investigation was old and had rotten netting 
which tore easi ly  and required extensive mending after each  use .  The net  frame 
broke a t  the end of the  season.  

The sampling equipment was satisfactory except more containers were 
needed for transporting separate samples t o  the data collecting station.  The 
smolt age composition from 67 samples on Tune 1 3 ,  was 31.3% Age I ,  65.7% 
Age I1 and 3.0% Age 111. The Age I-Age I1 length frequency i s  presented in 
Figure 1 . Average length was  99  mm for Age I smolt, 11 9 mm for Age 11's , and 
115 mm for Age 111's. The separation point for Age I and Age I1 was 11 1 mm. 





1969 WOOD RIVER SOCKEYE SALMON SMOLT STUDIES 

Darwin A .  Biwer , Fishery Biologist 
Alaska Department of Fish and Game 

Division of Commercial Fisheries 
King Salmon, Alaska 9961 3 

INTRODUCTION 

The 1969 Wood River smolt project was conducted by the Bureau of 
Commercial Fisheries (now National Marine Fisheries Service) , in conjunc- 
tion with a smolt marking project they were conducting for migration and 
timing s tudies .  The data in  th i s  report was taken from smolt collected in a 
single fyke net fished for 2 hours from 21 00-2300 hours. Fishing was  con- 
ducted a t  the outlet of Lake Aleknagik from June 14 to July 1. 

RESULTS 

The total  sockeye salmon index catch was  92,813 smolt (Table 1 ) .  
No attempt was made to  expand the catch to  previous averages before or after 
the period fished. The percentage age composition from the 526 sca l e s  read 
(Table 2) wa s 9 1 .8 3 percent Age I smolt and 8.17 percent Age I1 smolt . 

DISCUSSION 

In 19 69, 1 ,7  64 smolt were sampled for length measurement. Ordinarily 
a length frequency is compiled and a breaking point between Age I and Age I1 
smolt is determined. Percentages are  then derived and the total  index catch 
is weighted. Due to an exceptionally high rate of growth in Age I smolt the 
length frequencies of the Age I and Age I1 smolt coincided. Therefore, the tota l  
length frequency percentages were not applicable t o  the total catch to derive 
reliable mean lengths and weights a s  in previous years.  



Table 1. Wood River s o c k e y e  sa lmon  smol t  c a t c h  by hour by d a y ,  1 9  69 .  

Index  Hour C a t c h  Tota l  Index  C a t c h  Index  po in t s  .!/ 
D a t e  9-10 PM 10-11 PM Da i ly  Cumula t ive  Da i ly  Cumula t ive  

June 14 2 , 4 0 1  7 , 3 6 3  9 , 7 6 4  9 , 7 6 4  5 .74  5 . 7 4  
1 5  3  2 4  1 0 , 2 6 0  1 0 , 5 8 4  20 ,348  5 .22  1 1 . 9 6  
1 6  49 4  152 646 20 ,994  .37 1 2 . 3 3  
1 7  0  720 720 21 ,714  .42 1 2 . 7 5  
1 8  105  91  3  1 , 0 1 8  22 ,732  .60 1 3 . 3 5  
1 9  0  1 3  1 3  22 ,745  . O 1  1 3 . 3 6  
20 61 6  3 , 9 6 0  4 , 5 7 6  27 ,321  2 .69  1 6 . 0 5  

June 21 
22 
23 
24 
2  5  
26 

June 2  7  
28 
2  9  
3  0 

July 1 

To ta l s  4 1 , 2 3 2  5 1 , 5 8 1  9 2 , 8 1 3  9 2 , 8 1 3  54 .58  54 .58  

Pe rcen t  44 .4  5 5 . 6  100 .0  

1/ One  i n d e x  poin t  = 1 , 7 0 0 . 3 4  smolt  . 



T a b l e  2 .  Wood R i v e r  s o c k e y e  s a l m o n  s m o l t  s a m p l i n g  da ta ,  1 9  6 9 .  

N o .  o f  N o .  o f  
P e r c e n t a g e  o f  F i s h  S c a l e s  

P e r i o d  D a t e  S m o l t  C a t c h  S e a s o n ' s  T o t a l  M e a s u r e d  R e a d  

1 J u n e  1 4 - 2 0  2 7 , 3 2 1  2 9 . 4  6 8  9 2 0 6  

2 J u n e  21 -26  2 7 , 5 8 3  2 9 . 7  5 9 1  1 7 5  

3 J u n e  2 7-Ju ly  1 3 7 , 9 0 9  4 0 . 9  4 8 7  145 

9 2 , 8 1 3  1 0 0 . 0  1 , 7 6 4  5 2 6  



APPENDIX A 



Appendix Table A-1 . Dates  and water temperatures a t  beginning of peak smolt 
outmigration, Kvichak River, 19  5  5  -1 9  69 . 

Beginning date  of Water temperatures in 
Year peak outmigration degrees fahrenheit 

1955 June 4 38O 

June 1 

May 28 

May 2 2  

May 26 

May 26 

May 23 

June 1 

May 24 

June 1 

May 24 

- 

May 26 

May 25 

May 30 

Date of peak outmigration not known for certain. 



Appendix Table A - 2 .  Kvichak River 24-hour sockeye salmon smolt c a t c h e s ,  average lengths  and weights ,  1955-1 969.  

AGE I AGE I1 

Average 
Outmiqration Number ~ e r c e n t u  length 

1955 18,198 7 89 mm 
1956 30,287 3 9 92 mm 
1957 22,287 72 96 mm 

Fifteen-year 
averages  602,998 4 5 88 mm 

Average Total Total 24-hr. 
Weiqht Number ~ e r c e n t w  length Weiqht number i n d e x u  

- 241,780 93 109 mm - ( 2 5 9 , 9 7 8 ) u  7 .8  
- 47,373 6 1 - ( 7 7 , 6 6 0 ) y  2 .3  116 mm 

7.3  g 8 ,654  28 120 mm 14 .4  g 30,907 0.9 

- -- -- - - 

I/ One index point = 3 3,340 smolt . 
2/ Numbers of Age I and Age I1 f ish  derived from rounded-off s ea son  percentages except  in  1963,  1964,  1965 and 1966 when 

rounded percentages were derived from numbers of smolts  obtained by weighting length frequency distr ibution by dai ly  
ca tches .  
24-hour index ca tch  est imated by ra t ios  with yea r s  of ac tua l  24-hour f ishing and from v i sua l  observations of smolt 
migration outs ide  the  3-hour index period. 
24-hour index ca tch  est imated from ra t ios  with the  3-hour index period ca tch  obtained during only 2 d a y s  of ac tua l  
24-hour f ishing.  



Appendix Table A-3. Percent of sockeye salmon smolt outmigration occurring 
during index hours (2200-0100) , Kvichak River, 1955-1 969. 

Percent outmigration 
during index hours 

Year Outmigra tion L' (2200-0100) 

1955 259,978 82.3% 

Averages 

_I/ The methods used to  expand the 3-hour index catches  to  24-hour catches  
for the years 1955, 1956, 1959, 1960 and 1961 are  explained in the 1964 
smolt report. 

2/ This figure i s  nearly meaningless since ice  flow precluded any estimate 
of comparative migration by period. 

Note that  the average 54.5% migration during the index hours is probably 
high a s  the percent for three of the four years showing 82.3% was assumed 
on the basis  that 82.3% of the smolt in  1957 migrated during the index hours. 
Sampling was  n o t o n  a 24-hour bas i s  for the years ,  1955, 1956, 1959, 1960 
and 1961. - 72 - 



Appendix Table A-4. Kvichak River 3-hour sockeye  salmon smolt  c a t c h e s ,  1955- 
1969 ,  (3-hour index  ca tches )  . 

Year of Aqe I Age I1 Total Total 3-hr. 
outmiqration Number Percent  Number Percent  number i n d e x u  

Fifteen-year 
a v e r a g e s  272,094 4 5 497,475 5 5 769,570 23.1 

1/ One index  poin t  = 33 ,340  smol t  . 
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Appendix Table A-6. Dates of sampling and peak periods of sockeye salmon 
smolt outmigration, Kvichak River, 1955-1  9 6 9 .  

Number Number Percent of 
Year Date of days  Date of days total catch 

1 9  64 5/19-6/22 3 5 6/4-12 9 8 4  

1 9 6 5  5/17-6/14 28 5/24-30 6 9 1 

1 9 6 6  5/18-6/17 3 1 6/4-11 8 9 7  

1967  5/17-6/17 3 1 5/2 6-6/6 1 2  8 0  

1 9 6 8  5/17-6/14 2 8 5/24-27, 6/1-6/5 9 76  

1 9 6 9  5/2 3 - 6/18 26 5/27-6/5, 6/10-15 1 4  9 7  

Averages 36 1 0  8 7  



Appendix Table A-7. Parent escapement and corresponding percent of Age I1 
sockeye salmon smolt produced, 1952-1 966. 

- - - 

Percent Age I1 
Year Escapement s molt produced 

Based on 24-hour index ca tches .  

2/ Estimated on bas i s  of 2-ocean returns in  1956 and 52 fish in  1957 v s .  53 
fish in  1957 and 63 fish in  1958. 



Appendix Table A-8. Parent sockeye salmon escapement and corresponding adult  return per indexed smolt, 
by age  group, Kvichak River, 1952-63. 

Brood Aqe I smolt Age I1 smolt 

ea r  y ~ s c a ~ e m e n t u  1 n d e x U  Adult r e t u r n y  ~ e t . / s m o l t  1 n d e x U  Adult r e t u r n y  ~e t . / s rno l t  

_1/ In thousands.  



Appendix Table A-9. Parent sockeye salmon escapement and corresponding adult  return per indexed smol t ,  
Kvichak River, 1952-63. 

Brood Total smolt 
year  1 n d e x y  Adult return l/ Ret ./smolt 

1/ In thousands.  



APPENDIX B 



Appendix Table B-1.Comparative age,  l eng th ,  index n e t  ca t ches  and outmigrat ion e s t ima te s  
of sockeye salmon smolt from t h e  Ugashik River  system, 1956-1969. 

Year of Age I Age I1 Out- 
seaward Mean l eng th  Mean l eng th  Index Index n e t  migra t ion  

migra t ion  Percent  i n  mm. Percent  i n  mrn. p o i n t s  c a t c h  e s t ima te  

1956 11 .0  -- 89 .0  - - -- -- - - 

1957 4 .0  -- 96.0 -- -- -- - - 

1958 98 .1  93.0 1 . 9  112 .0  100.0  301,232 11,659,905 

1959 87.3  90.0 12 .7  120.0  36 .5  109,982 2,887,002 

1960 59.7 90.0 3 9 . 3 Y  1 0 8 . 0  7 5 . 1  226,317 5,503,646 

1961 20.4 90.0 79.6 112.0 52.3 157 ,441  3,802,079 

1962 80.7 88 .0  1 9 . 3  112.0 1 0 3 . 1  310,616 16,692,089 

1963 46.3  89.8  53.7L.l 104.3  305.2 919,451 33,750,496 

1964 80 .1  92.2 19.8L/ 118 .3  68 .1  205,145 9,990,048 

1965 28.8 93.7 71.2 114 .1  57.4 172,893 3,640,115 

1967 52 .5  87.5  47.5 113 .1  30.9 93,068 5,137,063 

1968 93 .1  92.8 6 .9  112.6  145.9 439,587 42,205,912 

1969 59.7 97.4 40.3  121.2 21.3  63,999 5,048,673 

Note: Age group I and I1 denotes  t h e  number of w i n t e r s  spent  i n  f reshwater .  Age and 
l eng th  a r e  weighted by t h e  index ca t ch .  

1/ 1 . 0  percent  Age I11 i n  1960; 0 . 1  percent  Age I11 i n  1963 and 1964. - 



Appendix Table B - 2 .  Average l e n g t h  and weigh t  of Ugashik R i v e r  ckeye salmon F .  smol t  by f r e s h w a t e r  a g e  group,  1958-1969.- 

Year of seaward Age I Age I1 
m i g r a t i o n  Length Weight Length Weight 

1958 93.0 6 .4  112.0  11.7  

1959 90.0  6 . 1  120.0  1 3 . 5  

1960 90.0 6.6 108.0  1 1 . 0  

1961  90.0 6.7 112 .0  12 .2  

1962 88.0  6 . 1  112 .0  1 2 . 3  

1963 89 .8  6 . 1  104.3  9 .6  

1964 92.2 6.9 118 .3  12.7  

1965 93.7 6.9 1 1 4 . 1  1 2 . 5  

1967 87 .5  6 .0  113 .1  12.2  

1968 92.8  6 .5  112.6 10.7  

1969 97.4 7 . 5  121.2 14 .5  

11-Year t o t a l  1 ,004 .4  71.8 1 ,247 .6  132.9  

11-Year average  91 .3  6.5 113 .4  1 2 . 1  

11 Weighted by index  c a t c h .  - 



Appendix Table B-3.  ugash ik  River sockeye salmon escapements and smol t  p roduc t i on ,  
1956-1967. 

Brood Ugashik River  M i l l i o n s  of smol t  produced Smolt pe r  
y e a r  escapements Age I Age I1 Age I11 T o t a l  spawner 

1956 425,295 11.4  0.4 0 .01 11 .9  2 8 

1957 214,802 2.5  2.2 - - 4.7 2 2 

1958 279,546 3.3  3 . 0  - - 6.3 23 

1959 219,228 0.8  3 .2  - - 4.0 18  

1960 2,304,200 13 .5  1 8 . 1  -- 31.6 1 4  

1961 348,639 15 .6  2 .0  -- 17 .6  50 

1962 255,426 8 .0  2.6 - - 10 .6  4 2 

1963 388,254 1 . 0  -- - 11 - - 1.01/ -- 

1964 472,770 -- - 11 2.4 -- 2.4Ll -- 

1965 996,612 2.7 2.9 -- 5.6 6 

1966 704,436 39.3 2.0 - - 41.3 5 9 

1967 238,830 3 .0  -- - 21 - - 3.021 14- 2 / 

11 No ou tmig ra t i on  e s t i m a t e  f o r  1966. - 

21 The Age I1 smolt  from t h e  1967 escapement w i l l  n o t  l e a v e  f r e shwa te r  u n t i l  1970. - 



APPENDIX C 



Appendix Table C-1 . Sockeye salmon smolt  m i g r a t i o n s ,  Naknek R ive r ,  1956-1969. 

Year of 
seaward Number of Age 

mig ra t i on  I I1 I11 T o t a l  

6,000,000 

3,040,416 

10,060,200 

12,465,487 

6,691,377 

5,612,647 

16,462,216 

14,900,855 

7,228,339 

24,708,672 

9,212,910 

9,407,200 

18,596,039 

11,546,017 



Appendix Table C-2 . Average f o r k  l e n g t h s  and w e i g h t s ,  Naknek R i v e r  s o c k e y e  salmon s m o l t s  , 
1957-1969. 

-- 

Year of  Age I Age I1 
seaward % age Length  Weight % %e Leng th  Weight 

- lnigra t i o n  c l a s s  mm . g r a m s  c l a s s  mm . gr am s 

Average 55.7 1 0 1  9 . 4  44.0  112  12 .4  



Appendix Table C-3. Produc t ion  of sockeye salmon smolt  by brood y e a r ,  Naknek 
R ive r ,  1955-1967 .11 

Brood Smolt produced a t  age 
year Escapement I I1 111 T o t a l  

11 Produc t ion  from 1953, 1954 and 1955 were on ly  p a r t i a l l y  sampled i n  1956 and - 
1957. 

21 Age I11 smolt  from t h e  1966 escapement w i l l  n o t  l e a v e  f r e shwa te r  u n t i l  1970. - 
31 Age I1 smolt  from t h e  1967 escapement w i l l  n o t  l e a v e  f r e shwa te r  u n t i l  1970. - 



Appendix Table C-4. Naknek River  sockeye salmon srnolt mar ine  
s u r v i v a l  by a g e  group and brood y e a r ,  
1954-1964. 

Brood y e a r  Age I Age I1 

1954 - 2 4 3 . 8 u  

1955 92.5LI 114.6Ll 

1956 21.5L1 1 0 . 9  

1957 3 . 9  38.6 

1958 9 . 1  61.9Ll 

1959 16.8LI 20.7 

1960 25.3 22.6 

1961 15 .9  21.3  

1962 1 3 . 9  8 .8  

1963 3 . 1  1 7 . 0  

1964 18 .9  

Average 1 2 . 9  20.0 

11 P o i n t s  o m i t t e d  i n  computed a v e r a g e s .  - 



Becaure the Alaaka Department of Firh and Game receives federal funding, all of itr 
public program and activities are operated free from discrimination on the barir of race, 
religion, color, national origin, age, sex, or handicap. Any perron who believes he or rhe 
haa been discriminated againrt rhould write to: 

O.E.O. 
U.S. Department of the Interior 
Waahington, D.C. 20240 
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